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ABSTRACT

THe Tualatifh Valley proper consists-of brdad valley plains with

altitudes of 100“to 300 feet, ‘and thé lower mountain slopes of the
drainage basin of the Tualatin River, a downstream tributéry of the -
Wiillamette River in northwestern Oregon. The valley is almost entirely
farmed and its population is increasing rapidly,- partly due to the
expaﬁsion'of metropolitan Portland.
‘ Structurally;-the'bedrock.of‘the basin consists of a saucer-shaped
syncline that has.a- centrally located ridgg;»‘The‘bedroék basin has been
partly f£illed. progressively by alluvium, which.underlieslthe.present* o
extensive plains. . .

Ground water occurs in. the Golumbia River basalt, a lava-~rock .
stratum that forms the top several hundred feet of the bedrock, -and also
in the zones of fine sand in the upper part of the alluvial fill., It
occurs in unconfined, confined, and perched situations. Curves depicting
the observed water levels in wells show that the ground water is
replenished each year by precipitation. The curves show that the amount
and time of that recharge vary in different aquifers and for different
modes of ground-water occurrence. The shallower alluvial aquifers are
refilled each year to a point where further recharge is rejected and
drains away as runoff, No instances are known of undue depletion of
the ground water by pumping. These facts indicate there is a great
quantity of additional water available for future development.

Unpublished records
subject to revision



The ground water is developed for use by some spring works and by
thousanés‘gi ﬁeils; ﬁost of whigh af; of small yieid. Improvements in
the design pf.the'welis iﬁ.basalt and the‘uée of sand or gravel énvéléﬁgs
in wells penetrating the fine-sénd Aquifers are now beingAputkinﬁo
practice,

The ground water in the tasalt énd the.valléy‘fill is of géneral
good quality, only‘slightly or moderately hard aqd of low saliniﬁy.
Saline and Qineralized Wgter’is present in the.rqgkg of Tertiary age
belowvthg_Columbia Riv¢r_basalt. _Under certain structural and_.l
stratigraphic situations the Watef, of poor quality, has gained, ana can
in theAfuture gain,‘access{to the fresh.-water aquifers.

. Detailed hyﬂrolggic and geologic conditions are present§d in

L tables, .7 pictures, and LO graphic plates in this report.

Unpublished records
subject to revision



INTRODUCTION

Location and Extent of. the Area

The Tualatin Valley is.in ‘the northwestern part of the Willamette
Valley of Oregon. It cons sts of the 1ow-lying plalns and the lower
slopes of the Tualatln River d*ainage basin, whieh extends across the
bcundary between two phySiographic sections. the Pucet Trough section
and the Oregon Coast Range sectlon (Fenneman, 1931) |

| “The Tualatln River dralnage basin ranges 1n altitude from about .;
60 feet at tbe mouth of the river to 3,000 feet along the divide of _
the 0033u Range. The lower part, whlch lies in the Puget Trough T
sectlon, is commonly and hereln termed the "Tualatln Valley."' As usedh
in this report, the Tualatin Valley includes slopes end inteistream
divides that rlse to an altitude of as much as l 500 feet, as well as
the main valley plalns. ‘ _ _ |

The Tualatln River drainagerbasin ﬁas a totai erea of about
7i2 square miles,.AOf>that area,vfhe main ﬁalley plain consiete of
nearly 350 square miles, being about 30 miles long in a northwest—
southeast direction and about 10 miles wide. The area described in
this report overlaps slightly into adjacent drainage basins. A
prominent part of that overlap is the area southward from Tonkin
station to the Willamette River at Wilsonville; it is included because
hydrologically and topographically it is nearly continuous with the
Tvalatin Valley area.

Unpublished records
subject to revision



The general location and. extent of the area are. shown on plates
1 and 2; the topographyy culture, wells, springs, and areal geology

are shown on plates 3 and L.

. Purpose and Scope of the Investigation

" ‘Since about 1940 there has Been a great'ihcrease in populatioﬁ
and development of the Tualatin Valley, much of which ié rapidly
becohihg a part of metrdpolitan‘Portland. Along'with this has coﬁe
the need for more irrigation water, required to securé 1argef retorns
per acre, With the subdiQision and settlement of the subufban'areas,
gréétér demand has arisen fdr mdré'domésﬁic énd largef bublic'ﬁafef
suppiieé; In addltlon, the manufacturlng and pxoce851ng plants that
have 1ocated in the area require substantlal sapplles of water. '

To provide the necessary information on the'odcurrenéé and'
quantity of groﬁnd'watér in'fhié aréa of rabid developmént;'én
invesfigatidn of the geologic and hydrologic conditions was made by
the U. S. Géoiégical Survey in coopération ﬁiﬁh?the;office of the State
Engineeﬁ. This report is a compilation and interpretaéidn of data

obtained in the study.

Unpublished records
subject to revision
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The investigation was started in 1951 and consisted of canvassing
the area for water fagts, ‘collecting water data in possession of.
organizations and individuals, mapping and describing the geology,
studying the hydrology, and preparing the report. ' In the canvassing,
the entire area was studied in detail and wells.and springs that.
afforded the most reliable ground-water data were selected for
description in the tables and for furthef;ééﬁay. Additional data
were collected fromrwell‘drillers, public water-supply officials,
state.and county agencies, 'and managers of “industrisl plants.

“The .geologic work consisted of compiling,the geologic map, prin-
cipally from previous maps (Piper 1942, Trimble 1954, Treasher 1942, -
Tlarren 1945), and constructing cross sections. and ‘structural-contour .
maps from records of :subsurface materials. . Some additional.data were.:
obtained from & few ele¢trical and gamma<ray-logs of drill. holes,

The hydrologic study consisted of distinguishing between the .
different types of occurrence of the ground watef--unconfined (or
vater table), éonfined (or artesian), and perched--and in the
accumulation of dat; regarding the characteristics and behavior of
the ground water in each type of occurrence and in each type of aquifer,
Records were compiled for‘each fype of aquifer as to its capacity to
yield water and to transmit water.to a well., Obsesrvations of the
water level in index wells were maintained to determine the general
manner of recharge and discharge of the ground‘water (pls. 20 to L5).
Fo Jo. Frank assisted in the collection of the basic data and in the
geologic interpretations.

Unpublished records
subject to revision



The field work was done during 1951 and 1952 and the report
was prepared durlng 1953. Plans call for continuation of the study

by revision and enlargement of thls report for ultimaue publication

as a water-supply paper.

Location Symbels -

In this report, wells and springs are de81gnated by symbols which
1ndlcate their locaticns according to the official rectangular survey
of public lands, For example, in the symbol for well 2/3~22B2, the
part wrltten as a fraction before the hyphen 1nd1cates townsnip and
range south and east of the Willamette base 11ne and meridian
(T. 2 Sey Ra 3 E.), for these townshlus north of the base 1ine and
west of the merldian, the respectlve numbers are followed by the _
letters "N" and "W“ The number after the hyphen 1ndlcates the section
(sec. 22), the letter denotes the hO-acre subdivmsion of the section,
accordlng to the followino dlagram, and the flnal dlgit is the serial
number of the well or spring in that partlcular hO—acre tract. Thus,
2/3-22B2 is in the Nwl 3 sec. 22, T. 2 Soy R. 3 E., and it is the

second well in that tract to be llsted.

Unpublished records
subject to revision



In table lathese‘iooation-s&mbolsJéfe not given. in fuil:for'each
well. Rather, the symbols~afe'grouped:by:townships under appropriate
subheads and only that part of the symbol is tabulated which iﬁdicates
the section, lLO-acre t;act;‘aﬁd serial number. .All wells and springé.
listed in the tables are 1ocatéd'on plate 3,:Which is in four parts
(4, B, G; D). - |

' i Natuéal Resoufces and Cﬁituiai Features

Since the original settlement, during the period 183l ‘to 1850,
the fertile soils of the Tualatin Valley.plain and the adjacent. - ..
gentle hill slopes havéﬁbeenlthe outstanding.natﬁral resource. of the
area., Originally the-plain was largely open prairie and the forests . -
were mostly confined to the margins and to the surrounding slopes and
mountains, Néw the forests have Seen logged off until only the
steeper of the surrounding hill:slopes are forested.’ Lumbering and
processing of forest products'are now secdndary industries, generally

located adjacent to the timber stands in the Coast Range.

Unpublished records
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Until the coming of rapid transport, settlement of the valley

was rural in type. -  Since 1940 the eastern part of the valley has
been undergoing a’ progressively greater suburban~type settlement and
is now a part of metropolitan Portland. Hillsboro, the largest city
in the valley and the county seat of Washington County, had a
populaticn of 5,1L2 in 1950. Forest Grove with L,3L43 and Beaverton
with 2,512 were secondary in size, and North Plains, Banks, Helvetia,
Verboort, Orencﬁ, and Gaston, each with less than 1,000 are smaller
towns. Much of the recent settlement in the eastern part of the valley
lies outside incorporated communities, Cedar Mill, West Slope, Bomny -
Slope, Raleigh Hills, and other such centers of suburban settlement
are rapidly growing communities,

 Routes of transportation consist of: (1) highway--two main
east-west highways from Portland to the Coast, a main higﬁway {99w)
south from Portland, and an ample network of secondary and local
roads mostly paved with blacktop or oil; and (2) railroads=--two branch
lines, one that loops through Hillsboro and Beaverton from the
Southern Pacific junctions near the towns of Tualatin and McMinnville,
and one spur through Cornelius Pass to the northern edge of the valley

and upper Gales Creek from the United Railways at Portland.

Unpublished records
subject to revision



Previous Investigations

The Tualatin Valley is a small part of'thé area covered by Water-
Supply %éber 89duq£’£he'U.:SQ:Geplbéicél Survey, "Ground-water resources
of the Willamette Valley, Oreg." (Piper, 1942). In that paper, the area
wae described briefly and data for a few wells were presented..

The unpublished’ "Prelininary report on ground-water occurrence
near Beaverton, Washington Cowaty,” Oreg.! (Trauger, 1948), presented
for a small:district some detailed ground-water dats as related to a
possible interference,of pumping f’r@ wells south of Beaverton.

The Tualatin Valley is included in the extensive geologic map,

U, S. Geological Survey 0il and Gas Investigations Preliminary Map L2,
"Geology of Northwestern Oreg.“f(wafrén and others, 19L5).

Concurrently with this investigation the Engineering Branch of
the OSurvey mapped the adjacent metropolitan Portland area. An
exchange of geologic data was maiitained with Donald E. Trimble,

geologist in charge of that mapping project., .

Ackﬁowledgments

The ﬁighly beneficial help of well owners and operatprs is
gratéfully acknowledged. Well drillers and pump companies were
univérsaily'cooperative in giving access to their records of ground
water and subsurface data and in granting their time and facilities

to aid the investigation.
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Municipal and publlc water-supply dlstrlct OffiClals and

operating personnel contributed data on their areas. -

The Portland Gene”al Electrlc Co. made avallable the grounddwater
records eompiled durlng studles by Clyde Walker, Agricultural
englneer speclallst.

Drillers! 1ogs of subsurche materials were furnlshed by the B
Oregon State Department of Geology and Mineral Industrles. ‘ o

Records of chemical analyses of ground water were freely‘

furnished by Charlton Laboratories, Inc,, of qutlénd.
GEOGRAPHY ‘
Climate
Precipitation

The Tualatin Valley normally has an.equable climéﬁe-—a long,fr§s£-
free growing season and a mild winter. However, the seasons are
characterized by marked differences in precipitation: thg winters are
wet and éloudy, énd ﬁhe sumﬁefs usually éry and clear. The winter
weather is dominantly oceanic,vméﬁing in from the west, but in
occasional years subarctic air from the éast or north brings freézing‘
and even near-zero temperatures to the valley. The summer climate is
of a more eoptinental type, driest and hottest during periods of high
barometric pressure. Occasionally dry air from the east brings low-

humidity conditions for short periods.

Unpublished records
subject to revision



The_avefage'ennuel'rainfall for the Forest Grove station during
the climatic &eees 1921-L5 was 13.56 inches (pl. 6). The total annual
rainfall varies eomewhat from place to piace in the valley ehd‘is _
much greater on the higher divides of the dralnage bas;n, as shown by

the records for the Timber statlon (pl. 7).( N

The pre01pitation records for Forest Grove are given in plate 6
and show that the annual total has ranged from as little as 28 to as
much as 58 inches. The long-term curve (pl. 6) chows that total
annual deviation from average preeipitation (e,graph that closely
szmulates the ground-water storage s1tuatlon) went throngh a gradunl -
decline to the year 1931, a trougnﬁlke condltion to 1935, and a, |
slightly g“eater-than~average accumulahlon from 193{ to the present
time. Ground-water levels were not previously recorded, hence they
cannot yet be comparea with long~term records on preclpitation.

The precipitation occurs mainly in the winter months. Its
distribution throvgh the climatic year and through long-tern perinds
is shown for the station at Forest Grove in pla‘tes 6 and 7.

December is the wettest month and July the driest in most years.
About<80 percen£ of the annual preeipitation falls during fhe 6‘months‘
October through March. That unequal distribution of precipifation,
with the resultant dry growing season, is a dominant feature of |

the climate.

Unpublished records
subject to revision
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In the valley areas nearly all the precipitation occurs as rain,
but some falls ds snow on“the higher parts of the watershed. The
snow zccumulation onfthélcdast;Rangé seldom reaches great depth; in
most years'it'doés not ‘exceed 2 or 3 feet and does not remain long
after rains again predominate in the spring months. There are
however, rare years when the valley floor receives considerable
snowfall, The last such year was 1937, when Hillsboro had a total of

31.3 inches and Forest Grove had 3l ihches measured as new falléen snoiw.
~ Evaporation

The mohthly average eﬁéporaﬁion at the State College station in
Corvallis, a situation roughly somparable to that of the Tualatin
Valley, gives"the'folldwing figures, in inches, for the calendar years
1940-49: April 2,80, May .15, June l,43, July 6.1k, August 5.53,
September 3.6L. The total ~average- evaporation during the 6-month
growing season at Corvallis,'énd—-by correlation~~for the Tualatin
Valley,'ié about 26,66 inches. When the.additional evaporation for
the winter months is approximated from recerds at stations like
Seattle, with complete annual data, the total annual evaboration for
the Tualatin Valley is found to be in the order of 30 to 32 inches
(pl. 7). o | |

Unpublished records
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. Temperature.

The average annual temperature for the 16-calendar-year period
1937-52, according to the U. S. Weather Bureau, was 52,6° F. at the
Hillgboroﬁ§pation.; Tbe tgﬁpergtpre,is geﬁegally unif;rm and
comfgrtgb}e?_phe:extreme,cqld and hat weather béing‘prgpéht ip by
wncommon movement of air masses from the north and east respectively.ﬂjj
During the same l6-year period the extreme hlgh and 1ow temperatures 2:.
observed were 104° F. and -10° F. The average annual highest
temperature observed was 99.5° F. and the average anmual lowest 13° F.

January was.the coldest and July the warmest month of the year.
Air Circulation =

In{gengrglt the moyemgnt~qflair is not strong across the\ﬁailey |
floor; extremely high or property-damaging winds are rare, aﬁd -
Yornadoes are practically unknown. The prevailing air_movemept’is
from the southwest in winter and from the northwest in summer. |
Occasionally a high-pressure air mass centered to the east moves west .
through the Columbia River Gorge or across the Cascade MQuntains in
such strength as to cause the so-called east wiﬁds to flow across @he'\
Tualatin Valley. Those east winds are predominantly qold and.dry inl

winter, and hot and dry in summer.

Unpublished records
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‘Cloudiness and Sunshine’

During the 10-calendar-year period 1938-19&7 an annual average
of 118 clear, 79 partly cloudy; and 168 cloudy daye were recorded. o
However, the varlatlon of sunshine and cloudlness is very great from
year to year. For example, Lhe clear days during that period varled
from 78 to 167 days per year. The cloudy daye predomlnetevin'the w1nte£

and the sumiy days in the summer,

The Tualatin Valley comprises a broad and extensive valley plain
and the.adjacent slopes and side valleys, as well as a few included
minor hills, \ . . ‘ . | "

The main oody of the valley plaln is about 22 mlles long and *O
miles wlde, extending around the Cooper Mountain—Bull Mbuntain hill
land, which 1s a llttle southeast of the geographic center of the plain.
The plain has an average altitude of about 200 feet, but ranges from
120 to 250 feet, and includes large expanses that dovnoﬁ differ greatly
from the 200~foot level., It extends up the tributary valleys for
several miles at a much steeper gradient than that which characterizes

the main valley floor.
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The hill élopes that rise from the valley floor are mainly
moderate ramplike surfaces, whidh‘af§~férmed where clear, and are
steep only in some stream canyoms ggd areas of structural deformation.
The marginal slopes rise gradually to reach mountainous heights on
the drainage’ divides north, wesb, and southwest sidés of the valley.
On thé ‘sast and southieast the valléy is separated from the floor of“":'
the Llower" Willamette Valley by the”ﬁbre gentle "nill-sized’ ridges sk -
as Palatine Rldge (sometimes called the Portland Hills of West Portland
Hi118) and Pefes Mountain, : B " '

"”Cdbpéf' and ‘Bull Nousitains, 'a series of géntle dome-shaped hills;

rise 500 to 600 feet above the vallpy plain just southeast of ‘the
center of the valley. S . o ‘

The vaz.i*é;;—" piéih; aiiéii"oﬁgh broad and wniform in altitude ovér
large azeas, has a few wide terracas whlch slcpe gently toward tHe

major dralnage, the Tualatln Rlver.

.-rf‘tg e
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Drainage
Stréams

Major streams.~ The upper reach of the Tualatin River above Gaston

drains a part of the east slope of ‘the Coast Range. It flows eastward
through a mountainous terrain for about 13 miles before reaching the
extension of the Tualatin Valley at Gaston where it is joined by
Wapato Creek. Flowing l miles northward it picks up, successively,
Scoggins Creek and (Gales Creek before flowing eastward onto the main
Tualatin Valley plain, at an altitude of about 120 feet., - While flowing
L5 sinuous river miles across the valley plain, it descends only 20
feet in:altitude before meeting the bedrock reef in the gap at the

town of Willamette., Within that gap it flows 6 miles, emptying into
the Willamette :River -at an altitude of about 60 feet.

During the 2l-year period July 1928 to September 1949, the-
Tualatin River (including diversion to Lake Oswego) discharged an -
average volume of 1,376 cfs of water (Paulsen, C. G., and others 1951),
In the l2~year period 1940-51, shown in plate 9, the flow at the town
of Willamette ranged from an average winter~time maximum of about

7,330 cfs to almost no water during the late summer of most years.
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Secondary streams.~ Wapats,*Scéggins, Gales, Dairy, Rock, McFee,

Chicken, and Fanno Creeks are the larger of the tributary streams.
The first.three<dre§n_part,of‘the boest_Range;‘Deéry end'Bock_Creeks4
drain the mountainous spur of the Coast Range fhat extends north of
the valley plaln, as well ‘as ‘the. va?ley floor 1tse1f; McFee, Chicken,
and other creeks drain the.northeast slopes of Cnehalen,Wonntalns,
whereas Fanno Creek arises 1arge1y as dralnage from the valley floor
and the sxope of the Portland Hllls. The fi*st flve creﬂks named
labove have deeply dissected the slope of the CoaSu Range to e condltlon
of mature tooography~~a sitvation of maximum rellef and runoff. Thelr
stream profiles show steep g“adlents in the higher catchment areas, ;
_moderate gradlents through the *ntermediate, canJon zones, end
relatlvely low gradlents over their lower, aggraded oourses that merge
with the Tualatnn Valley plain. Because of these characterletics, i
the secondary stzeams have a strong flood tendenﬂy along *heir lower
.reaches and,are actlvely aggrading their 51de valleys and thelr
separate parts of the Tualatin Valley plain. ( ceo

. The. secondary streams draining tbe Chehelem Mountains, the Portland
Hills, and the Cooper liountain slecpes are not so severely incised and
appear to be less subject to large volumes of floodwater.

~ All the drainage ba51n of the Tualatin River, except the hmghest

headwater areas at the west and north, is shown on plates 3 and kL.
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Lakes and Marshes

wepato Lake, near Gaston, an intermittent shallow lake which B
covered a consmderable area during wet years, was the only 1arge
natural lake in the ba31n. Now, largely diked and dralned 1ts
floor furnlshes more than a square mile of rdch farmland,

The only 1arge lake existing in the valley today is Osﬁego Lake,
It lles on the drainage divide in such a p031tion as to indicate that
it was formerlj a channel of the Tualatin, and p0581bly of the
W‘:Lllamette\llivera Enlarged and malntalned by a manmade dlver51on from
the Tualatin River, it is kept at controlled levels for ssenic A
pleasure and hydroelectrlc power purposes. - -

Marshy areas are conflned to the lowlands near the Tualatln River
and 1ts trlbutarles that flow across the valley floor. Theweareas
are wettest in the w1nter and spring; probably the largest marshy area
is near the east fork of Dairy Creek in the vicinity of Verboort. |

In the parts of the valley where the slope of the valley floor is
the least, such as (1) along Wapato Creck and the main stem of the
Tualatin River north nearly to Forest Grove and (2) in the embayment
of the valley plain northwest of Verboort, the land was marshy and
waterlogged until drainage was provided, Some of that land is subject
to overflow or backwater during times of excessive rainfall end is

still characterized by the relatively shallow depth to the water table.
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" GEOLOGY

Occurrence and Relationships of the Stratigraphic Units

: Volcaﬁic ahd.Sédiﬁestary Rocks bfﬂEbcene'Aée o
As. shown on plate } (symbols "Tev".and "Tes"), the: mountain .
slopes in the western part.of the Tualatin drainage basin are
underlain by igneous and sedimentary rocks that originated in.the
Eocene epoch of the Tertiary period of'geologicitimé (see pl. L). .

- The cldest rock unit is composed of lava rock with .interbedded ..
tuff,. It comprises the highest part of fheu?ualatin_River'basin;.: o
the méin areas occur south of Gales Creek and west of the general . . :
locality.of the town: of Cherry Grove. The. volcanic rocks consist of
a broad classification that apparently includes the continuation of . .
the rock series mapped as the 8iletz River volcanics 20 miles to.the
southwest. of the area covered by this investigation (Baldwin and
Rbberts,‘l952) but may include some strata that are being mapped in
later work as separate units. The volecanic rocks are a thick unit, .

only the top part of which is exposed in the Tualatin Basin.
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The lava-rcck unit is overlaip by a sequence of sedimentary rccks,
also of Eocene age, consisting largely of shale, claystone, and siltstone.
In places, the sedimenﬁary series has a basél congloheréte-composed of
basaltic cobbles and gravel. These-Eocene sedimentary»rocks likewise
may be the equivalent of several formations (such as the Burpee and
Nestuccénformétioné éf.Baléwin aﬁd Rdberts, 1952) mapped separately in
studies of'ﬁeighboringvareés¢ The sedimentary rocks are not thick, -
probabi&-no mbre ﬁhaﬁ 1,000 feet'df stréta;is exposed in the bandwthat
underlies tﬁe lower mountain slopes of the western part of the Tualatin
River hea&ﬁatef cé£chﬁeﬁt area. That band of sedimentary rocks broadens
out beneath the iollihg hill lands and plains in the Yamhill River -
basin féfther soutﬁ.‘ ' R ' ‘

B éﬁth‘the Eécehé voleanic rocks and the overlying sedimentary =~
rocké éfévinéiiﬁéd'géherali&"éaétWard about 6° to 7° and pass beneath -
the &ouﬁéér‘rocks; Whers ‘continuous to the east, they lie at griat
depth beneath the main part of the Tuslatin Valley. Their continuation
bene#th therﬁailey may be the strata penetrated below a depth of about

8,000 feet in the Texas-Cooper Mountain oil best (well 1/2W-25J1).
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Sedimentary. Rocks of Oligocene and-Miocene(?) Age

Sedlmentary rocks (shown by the symbol npg bn p;. L) occur in
the belt of hlll land extending northward into the Wapato Creek Valley
and con,inue along both slopes of the Tualatin River Valley from Gaston
to Fofééfdéfoﬁei These sedimentérylrocRBTMaké up:the'weSt'slopé of
David Hill and form the broad expanéeubfvﬁbuhtéinéﬁs siopés that cbmprise
the headwaters area of the two forks of Dairy Creek, as well as a smaller
window;ike area in the canynn of NcKay Creek. o - |

The sedimentary rodks of Oligocene snd Niocnne(?) age extend
upward from the top of Eocene volcanlc rocks to the base of the over- .
lying Columbla River basalt. As grouped on Warren!s (3945) map and on
piéteih, this'sequehbé'may contain strata eéuiValént'to those referred
to in more detailed tseatlses, a5 the Keasey(°) of Schenk (1927),
Plttsbnrg Bluff and.B&aké}ey *of Wbavef (1212), Spanrgr anﬂ.Illaha_of Thayer
(1933), and poss*ble other formations. - o

|  The sedimentary beds are ‘shal y and tuffaceous sandstones, aandy

shales and tuffs, and some conglomeratic materials. The beds consist
of marine sediments, with minor amouﬁtéhof'neaf-shore, brackish, and
possibly fresh-water deposits. The beds that crop out in lMcKay Creek
near the bridge in sec, 18, T. 2 N., R. 2 W,, are massive, medium-hard
blue-gray tuffaceous sandstones carrying many marine shells., The rock
is composed largely of medium~ and coarse-grained siliceous rounded sand

grains with some interstitial filling of tuffaceous and pumiceous material.
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~ The beds are observed to dip inward toward the center of the

Tﬁalatin Valley from the southwest, west, and north. They are also
presumed to dip into the syncline; at depth, from the anticlinal
ridges along the east side of the valley. An emergence to continental
conditions and a perlod of eLbaerlal er051on must have intervened
between the depos,tlon of these sedlmentary rocks and the ontflow of
the lavas of the Columbla Rlver basalt. However, where the
St"atlfiudtlono of the Olluocene and Mlonene(?) sedimenta"y rocks can

| be obse"ved close below the basalt (1n the Dalry Creek, McKay Creek,
Daﬁid HlLl, and Chehalem Moanbaln exposures), the bedding of the |
sedlmentary rocks is in general accordanco With the bese of the basalt
and the 1ayers withln it, or at 1east the dlscordance, if present, is ,
too small to be strlk;ngly apparent in those exposures. The general"
stratigraphlc nature of the contact between the sedimentary rocks owa
Ollgocene and Wloceve(9) age and the overlying Columbia River basalt.

_ indicates that the sedlmentary rocks constituted a low-lying gentle |
~plain (pfebabiy with a‘southward slope) when covered by the lavas of

the Columbia River basalt in Miocene and Pliocene(?) time.
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Columbia River basalt

Overiying the sediﬁehtafy‘roeks of Oligocene and Wideene(?) age -
is a series of old lava flows known collectively as the Columbia River
basalt, This basalt series is an aggregation ‘of lava flows that lie”
layer on layer without appreciable interflow sediments and with very -
small amounts of breceia or any other form of lava solidiflcation
except the blocky, jointed lava rock. The basalt is a brown, black,
or dark-gray dense rock that contains a pronounced vésicular structure
near the tops of most of the indlvidual lava flows. A

The rock ‘of ‘each flow has its own system of “joints and cracks,~~
resulting largely from the contractlon during eaoling.‘ The most common
joint syetems are the colﬁmnar3 cubical, and Sheeting’ “The éoltmfiar"
Jointing separates ‘the flows into rudely hexagonal columns, which -
extend perpendlcular to the cooling faces~«generally to"the” top ‘and-
bottom—-of the flow. The cubical or Wprickbat™ system of ﬁointing
separates the mass of some flows into very crude "cubes," commnnly
ranging from 2 to 12 inches in diameter. Both the columnar and cubical
systems of jointing exist in some flows, but in most flows one is more
prominent than the other. Sheeting'Joints occur in some flows and are
prominent near the top end.bottom of the flow, to which surfaces they

are roughly parallel.

Unpublished records
subject to revision



2L

The basalt ranges in thickness from & featheredge at the
northern part to about 1, OOO feet beneath the central and southern
parts of the drainage basin. The main mass, in 1ts vast occurrence
east of the Caseade Mountains in central Washington, is regarded as
belonging to the'Miocene epoch, and probably also to the early”
Pliocene epoch, of the Tertiary period. weut and north of the Tualatin
Valley, its supposed extensions are 1nterbedded w1th the upper part of
the Agboria fo:mation and are therefore considered_to be of Mlocene
age in that locality, Such is probably the time position of at 1east
the .major part of the Columbia River basalt in the Tualatin Rmve” basin,

. The base of the basalt is a rather regular and conszstent plane
in most .of the basin, although it has some irregularities. The L
thickness of ‘the basalt changes rather evenly and grg&nglxy ln much ‘
of. the Tualatin Basin, Presumably, before deformation and er031on |
took place, the top of this accumulation of highly fluld lava was a
fairly level.plain. Now in a mildly warped condition, that old top |
of the basaltic lava, deeply weathered (pls. S and 12) and moderately
eroded, forms the surface of many of the upland slopes, such as the-
Chehalem Mountains, Cooper and Bull Mountains, Parrett and Petes'
Mountains, and the highest ridges of the Portland.Hills.
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Eastward from the Chehalem Mountains‘ rim near Gaston and the
rim of David Hill, the basalt forms the general bedrock, the ‘
uppermost consolldated rock of the WhOLB basrn area—-except for . d
(1) the places along the west s;ope of the Poruland Hills where the |
later Boring 1ava 11es above 1t, and (2) the areas of sedlmentany -
rock in upper MbKay and Dairy Creeks from which the basalt's thln fli
extensions have been strlpped by erosion.‘ The basalt 1tself is
1 v1sib1e in few places other than the steepest of the cliff and stream
bluffs and the artificlal exposures, such as the quarries and road cuta.
| In most of 1ts upland areas, the top 20 to 200 feet of the basalt
is meathered to resadual laterltlc 3011 products.: These deeply— -
weathered products form _some of the dlstlnctlve “red land" 301ls,u
important part of the basmc agrlcultural economy of the valley. Also,
_there in places, it forms an important 1ow~grade deposit of aluminum
’ore (lebey and others, 19&5). A similar thlckness of weathered
mater1a1 at the top of the basalt extends beneath most of the valley-
£ill deposits.

Troutdale Formation

Overlying the downwarped parts of the Columbia River basalt is
a deposit of semiconsolidated silt, clay, and sand, part of which has
been correlated (Threasher, 1942) with the Troutdale formation, an old
alluvial fan type of deposit that is extensive along the front of the
Cascade Mountains 20 miles east of the Tualatin River basin.
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The troutdale formation océurs in the linear dowrwarps (synclines)
of the bedrock in the Portland Hills (pl. L) and can be traced
northward ‘and westward therefrom, beneath the later Boring lava, to
the edge of the Tualatin Valley plain. Emerging farther west from
beneath the Boring lava, the Troutdale formation is covered by
" ‘progressively greater thicknesses of the later valley fill, and its
‘identity ‘is not established west of the Metzger and Raleigh localities.
Undoubtedly an extension of the Troutdale formation makes up much of
the deep sedimentary fill beneath the main valley plain. Deposits
:similar to the Troutdale formation are included in the broad
classification "Tertiary and Quaternary sediments, undifferentiated"
(QTsu) that is used to designate (pl. L) all the main body of older
‘unconsolidated deposits that underlie the Tualatin Valley plain and
extend in depth to the basalt bedrock. The detailed studies necessary
to differentiate the sediments of true Troutdale age are beyond the

scope, and outside the immediate needs, of this report,
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The Troutdale formation in the Tualatin Valley consists of clays,
silts, some sands, and a few gravels.” On the whole, the materials
are finer grained than in the type loeality of the Troutdale formation
in the eastern part of the East Portland terraces, but the deposits
here show an otherwise similar lithology, stratigraphic position, |
structural relationship, and erosional history. Though deposits of
the Troutdale now oocur in a few places at altitudes as great a8 600
feet and posslbly even 700 feet, they probebly did not overlay at any
time the baselt that now forms the orest of the higher ridges of the
Portland Hills. In a few places along these hills the tﬁtckness '_‘;
exceeds 500 feet, though the true maximum stratigraphic thickness is
unknown. The deposition apparently was entirely in fresh water, at
least o marine fossil evidence and no traces of seline connate water
are known to the writers. | . | - ._ o

An old erosion surface across the Trouxdale sbrata, which is h
preserved at the base of the Boring lava, had a general slope toward
the Tnaletin Valley plain. A cross section of a Boring lava flow that
progressed downslope in a rill of that old erosion surface is shown
on plate 11, Undoubtedly the erosional reworking of the materisls of
Troutdale age, in the uplifted belt along the Portland Hills,
contributed mncn sediment to the later fill that covers the deposits
of Troutdale age heneath the main Tualatin Valley plain,
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Bbrihg Lava

Lying upon the Troutdale formation and the Columbia River basalt
in a roughly linear band along the west flank of the Portland Hills is
the later volcanic extrusive rock named by Treasher (1942) the Boring
lava. The known occurrences of this lava rock extend southward from
the ridge crest east of Cedar Mill through Sylvan and Multnomah to
Mount Sylvania. . Farther south and east these lava rocks occur outside
the Tualatin Valley in Mount Scott and the large rock plateaus of the
Beaver Creek, Damascus, and Boring (city) areas. Apparently tte lava
was extruded from local fissures as well as from some central vents
(such as Mount Sylvania dnd Mount Scott).

. The Boring lava is a gray, basaltic rock with some small (near
microscopic) phenocrysts of olivine and plagioclase feldspar in a
rather stony, and in part microcrystalline groundmass. It has a
rather distinctive bluish-gray color and in places a porous (aerated)
appearance. In some places a massive columnar jointing system is
developed and in others a closely spaced flagstone-like platy
jointing. The rock is not known to have been deformed tectonically

in the Tualatin Valley.
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' La:y,.in its original extrusion: it was: probably :not .much more exténsive
in the Tualatin Valley than its. present distribution (pl. L). Its
outflow on. the surface followed the details of ‘the :erosional surface=-
a proof that some time elapsed between the Pliocene deposition of
the Troutdale formation and the extrusion of the Boring lava.  Whether
that time-lapse: was :sufficient to place the:Boring lava in the = -

. Quaternary: period. is.not known--hence the nonspecific age of Quaternary
cr Tertiary assigned to.the Boring -lava..-Lbgs cf wells, such as -
1N/1W-20HL, =35ML, and 1/1W-11L1 (table 2), depict. the superimposed .-
position of the Boring lava upon the deposits of Troutdale age..
Apparently the lava rose and-flowed from numerous: emall: vents that . .
occurred-‘along linear structural lines. The strongest outlets,:such’
ag:Mount Sylvania.and several smaller ones, acquired and preéserve .
the conical shape commonly associated with the vents: of explosive
extrusion. :Only in one place (West Burnside Road, sec. &) T. L.S.;"-
R. 1 E¢).did the lava: accumulate high enough to flow éastward .over : .

therdivide.and be preserved downslope on the Willamette River side.: ...
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- . There has been but little erosion of ‘the Boring ldva. .Consequently,
the . areas.whereiitocturs:still’ depletumpyo81s 1t obidinal deporitional
details. Where the Boring lava abutted against the mountain: slopes.
of the Columbia River basalt with its characteristic 50 ta.200 feet
of residual and alluvial scil cover, and where it abutted against
a layer of Troutdale age. that thinly covered parts of the basalt,
stream entrenchment has removed the  intervening softer material.. - Thus,
narrow stream valleys now isclate many of the areas.of Boring lava - -
from the basalt slope against which it originally abutted, . The higheir
parts of the areas of Boring lava are covered with 5 to 30 feet:of :
residual soil and alluvial material so that the lava crops out in
few places where it is not artificially expcsed. Along the Portland
Hills the base of ‘the Boring lava occurs at:an altitude. of“about 300 -
to 350. feet, and at its western extremity it extends to a. minimum
altitude of 150 to 160 feet--some 50 feet: below the present general ..
plain on the valley fill., - The downslope edges- of the Boring:lava . .
are now covered with as much as 30 to 50 feet of the undifferentiated

valley fill, shown as "QTsu" on plate L.
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Tertiary agd Qqatgrnary?sed;mantg:y'Mapq:ials,Undiffgrentiated

Bensath the main part 6f the valléey plain, and lepping up along
the margins, is a suffic*ent accumnlatlon of unconsdlldated se&imentary
fill to cover the uneveiness in ‘the bedrock framework and to create a
smooth valley plaih. - This £i11 varies in thickness from &' festheredge
at tﬁe‘t&aféiqé %6 a common ‘thicknsss of 300%tto 600 feet benedth the
iawést pért(ﬁfftﬁe Gélléy'ﬁléih.' Tt also extends to a common depth’
of 9oo feet, drid a maximnm known depth of 1,480 feet at Hillsboro, in
the deeper trough that 1ies north of Cooper and Bull Mountains.
Likewise,’ﬁhe'vailey £111 includes deposits that renge in age at
1eaé£—f§6h:tﬂé time of the earliest warpiﬁg of thefbaéalﬁ‘(ih pre=
Troutdale or Troutdale time) to latest Recent time, as the alluvium
:.TiéyééénﬁQSW SGCﬁmulatihg in places (pl. k).

) 'théaﬁidifférentiéted sediments of the valley f£ill are arbitrarily
separated from the Troutdals formation where the two abut in'the
Raleigh and Metzger districts, Elsewhere in the valley the age of
any part of the undifferentiated valley fill is not known to be
equivalent to the Troutdale formation, and it is possible that only
along the flank of the Portland Hills uplift does the Troutdale
formation occur at such g high level, Through the rest of the
undifferentiated f£ill, the equivalents of the Troutdale formation,

if present, must lie at considerable depth.
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Becauée of fhé ggbve-sﬁaééd ihéﬂiiifyniéiéépéféte théée strata
for this report, and because their.hydrologig‘feaxu:es and. lithologic
characteristics are: similar, the deposits are grouped together.as
Tertiary and Quaternary sediments undifferentiated (QTsu on pl. L)« -

The undifferentiated fill is largely clay and siit, Sand beds
occur at well-separated vertical intervals. A few of those sand . .
zones seem to. have widespread though not universal exteqt.._Thg,sand
is mostly a very. fine~grained, well-sorted, lakebed typeiqfugateriala
Very few gravel beds have been found in the fill except‘beneath the
area where Gales Creek passes onto the valley plain;_there,.some,_,
gravel trains occur, diminishing in thickness and extent eas@wag@A:”
from Forest Grove.

The sand zones that occur in the valley fill beneath,the;Hill§boro

“district:.and; to a lesser extent, beneath the Beaverton.district have

been -encountered sufficiently in'wells to establish their general . |

continuation. -
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The undifferentiated f£ill of ‘the Tualatin Valley is probably
ent*rely a fresh-water deposit.f None of the many'wells are known to
have enoountered saline water that could ‘be considered connate and
_ indicative of marine or bracglsy water deposition. Because youthful
) fine-grained matepiels pen@ to ;eteln.eome vestiges of,the water in
which they were deposited, the absence. of marine-type water indicates
that fresh water wae”the mosp likely environment of this‘valley £ill,
Moreover, no marine~type fossmls are known to have been taken from .
the valley fill, Samples from well lN/BW%ZA2 at 660 feet and Well
1/iw-1752 aty750~800 feet were examined by Dr. Weldon Rau of the
U. S._Geologioal_Su;vey.end‘found oevoid'of micro-o:ganic foseile.
Fnrthermore, much uncarbonized Wood was encountered in the flrst
'300 feet of the deposits durlng the construction of many wells in )
the valley fill..: ' L L ) - '1”

In the mein valley, only the dep05ﬁts underlylng the flood plaln
and the channel—bed materlals of the present streams are separately
distinguished (pl. L) from the main bedy of the valley fill. However,
other parts of the valley fill may be as young as the older alluvium

that is distinguished elsewnere in the valley.
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Alluviunm

The flood plains of the present streams and the slightly higher
levels of former flood-time deposition, as well as a few pocketlike
areas where water-borne debris has accumulated, are the principal sites
underlain by alluvium in thicknesses sufficient to form a mappable unit.
The older alluvium ("Qoal" on pl. L) lies generally above the level of
present accumulation. -The younger alluvium is still being added to
during peribds of flood. In most parts of the basin the strips of -
alluvium are relatively thin. The alluvium in Gales Ofeék‘averages o
less than 20 feet in thickness, most of the younger alluvium along
the channels of Dairy and McKay Creeks across the valley plain is
less than 10 feet in thickness, and that along the flood plain of the
main stem of the Tualatin River from Gaston and Fofest Grove downstream
may be considersbly thicker, in places as thick as 30 feet. Along the
Willamette River, at the south edge of the area covered in this

report, the yeungep alluvium is LO to 50 feet thick.
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- "~ The alluvium of thé flood plairs in thé Tualatin Basin is almost
universally fine-grained material--silt, clay, fine sand, and peaty
materiéis The younger alluvium of the smaller creeks (Dairy, McKay,
‘Rock, Fanno, and othérs) is a shallow 'reworked deposit of the material
in transit}andwah‘ephéméfalvchanhél-bed'16ad; ‘Thé large lowland north
of Thatcher School, poorly drained by -the West Fork of Dairy Creek,.
his characteristics of alluvium ‘that is youthful and ‘deeply deposited
in an area of ‘subsidence. An arda’in Wapato Creek valley just
southeast of Gaston is maintained in'a semilake-condition by the
alluviation of the Tualatin River where that river enters' that broader
“valley. The younger alluvium along Gales Creek and the -main stem .of
the Tualatin River is a backfill and floodtime deposit accumulated as
the ‘streams swept their channel beds across the valley:plains, . All

“the- younger alluvium there underlies wet, poorly. drained land and ..

' consists of fine-grained ‘materials, * . i . 7 e
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In general, the older alluvium is composed of similar fine-grained
materials except along the Willamette River, where gravels and sands
are present. The large areas of oléer alluvium élong the ﬁillamette
.River, which accumﬁiated»largely in the Pleiséccene epoch; ére part of
the extensive déposits cf the valléy plain of the Willamette River.
Where the alitvium abuts against the mountainous slopes, ‘it is
overlain by some slope-washed detritus. Overlying accumvlations at
the landward edge'éhd erosibn at the streaﬁward edge have given.

a pronouncéd-siope to most of the terrace surfzces on the older
alluvium, in some places coﬁsiderably'abcentuating the 6riginél'

slope. The areés of older alluvium along Chehaleﬁ, Wapato, and Geles
Creeks'ére remnants of former valleyﬁpiainé that now form terraces
along the sides of the ﬁrésent £lood plains. This older éllubium'ié
ﬁhih éndAresis oh ah eroéed_bédrock sﬁrfacén Sbuthwérd thrdﬁgﬁ Tbnkin
to Mnliéy, ; train of rock rubble'extends from a former spiliway across
the bedrock divide. That rupble train is includedawiﬁh the older

alluvium of the Wilsonville plain of the Willamette Valley proper. -
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Structure of the Rocks

'Importéncé éf-Roqk’St&ué;uregj

As most all the rocks in'the Tualatin Riveér basgin were:originally
sedimentary deposits, volcanic.lava flows, or sedimentary aceumulations
of volcanic- fragmentary debris, the original bedding of each roek-unit
was nearly horizontal.. The present position of those bedding
stratifications is -a measure of the earth's deformation since the rocks
were formed. 'Knowledge of the condition and attitude .of:‘the rocks also
affords a means by which their course and continuity can be followed
from place.to.place, and their position in depth can be ‘determined
where-desired., Thus, the exploitation of any resource present in- & rock
formation requires that the structure of that rock be knowh,
Particularly is.this true of the ground-water resources known’to-occur
-in, or to be: absent from, some of the rock units. A% places tle -+

-~ availability of ground water can be determined by the extension ef

+ the rock structure.

Inclination of the Rocks

The Eocene and other Tertiary sedimentary and volcanic rocks
that crop out in the mountain slopes of the western side of the
Tualatin Basin have a general eastward inclination. Those same rocks,
where exposed on the north side of the basin, dip generally southward.

Many of the observed dips are shown on plate L.
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The Columbia River basalt inclines generally in accordance with
the underlying Focene and other Tertiary rocks. It dips northward off
the Chehalem Mountains north of Newberg, ééétwafﬂ off the extension of
the Chehalem Mountains and David Mountain, respectively, south and
‘north of Forest Grove. It dips southward off the mountains near North
. Plains and Helvetla, westward off the Portland Hills, and outward
away from the center of Cooper and Bull Mountains. The upper surface
of the basalt is, in general, a subdued replica of its original
constructional surface, which is now slightly modified by weathering
and erosion and displaced by Solding and faulting.

There are very few places where the structure can_be-observed‘in
‘the bedsfafw;he.Trqutdale formation, The presence of the Troutdale,
almost exclusively .in the structural éags of the Columbia River . .-
-basalt, indicates that its deposition followed the main part of -.
the folding but may have been involved in later moderate displacements.
M, Robert Murphy reported to the writers that he. encountered. steeply
inclined beds of semiconsolidated clay and siltstone below. the 12-foot
depth in digging a well some years ago near his house in the NEINW;
secs 27, Te 1 Soy Re 1 We That location ié near a known displacement
in the underlying Columbia River basalt and the inclined beds may have
represented deformed beds of Troutdale age along that structpral
. lineament. The actual deformation may be greater than can be inferred

. from the few exposures.
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The Boring lava and the later alluvial deposits, so far as known,

are tectonically undéforméd,
Master Shape of the Tectonic Strﬁctureg

The main structure of the Tualatin Basih is a shallow: bowl-shaped
syncline with an interior, centrally located -anticlinal ridge (Coopér:
Mountain-Bull Mountain ridge). The essential form of ‘that’ structure,
at lsast as it affects the water resources, is shown on the geologic
map (ple L) and the structural contour map of the Colunbia River
basalt (pl. 5). North and south of the Cooper Mountain-Bull: Mowntain
ridge the bedrock lies in rather closely folded separate synclinal ..
froughs. - A

Over broad areas of ‘the basin the exposed tectonic structure is’
a gently sloping part of the over-all synclinal fold, but abrupt .-
changeé.to steeply dipping folds and fault displacements are evident.
locally. The major known fault displacements include the one
separating Parrett Mountain from the east end of the Chehalem ...
Mountains and the one followed by Gales Creek (pl. L).

Secondary Tectonic Elements

The major deformations, which produced the complex bowl-shaped
structure in the bedrock of the Tualatin Valley, had many subordinate
results that are of importance to the occurrence and development of

ground water,
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Structurally, the Portland Hills are mainly an assemblage of
separate linear secondary folds extending from Oregon City to where
they merge with the uplands north of Portland. As shown on plate L,
the deposits of Troﬁtdale ége and ﬁhé Boring 1a€a héve filled some of
‘the linear synclines and heve topographically joined the higher parts
of some of these en echelon anticlinal ridges. -

The Bull Mountain-Cooper Mountain upland is ringed in part by
linear tcpographic sags that apparently represent lines of steeper
folding or steplike fault displacement. 4 similar linear depression
separates Bull Mountain and Cocper Mountain., Other such displacements
of the bedrock are visible.on the topography (pl. 3).

The Chehalem Mountains consist mainly of an asymmetrical anticline,
The surface. of. the basalt ramps up to the south and, outside.the
Tvalatin-Basin, dips more sharply downward beneath the adjoining ...
Newberg area. Farther northwest the mountain is more of a tilted ..
block whose western limb, if any ever existed, has been upfaulted and
subsequently deeply eroded in the Gaston .area,

The course of Fanno Creek roughly parallels the axis of a complex
and, in places, rather steep syncline between the Portland Hills and
the Cooper Mountain-Bullnﬁountain>énticiiné. A "high" in the Columbia
River basalt extends westward through Progress but is sharply.
downdropped at least 300 feet in a fault(?) of undetermined trend
that passes close to well 1N/1W-27Cl. The steeply dipping beds of
probably Troutdale age, found in the Murphy well as mentioned above,
lie along this displacement.
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».‘ The low bedrock ridge which~c§nhectaAfhe horthern ends of
Parreit Mountain and Petes Mountain is apparently an anticline between
the sharp syneline beneath the main stem of: the Tualatin River and
the southeastward-plumging synclinal basin in which Wilsonville is
. Jocated.

Although the major structures of the bedrock are more evident,
the many minor structures are particularly significant to the -
development of the rescurces of those roéks. As many of those minor
. structures are not exposed but ave deep beneath the surface, it is -

imperative that the collecticn of data concerning thém be continued,
Types of Displacements .

Most of the broad major bedrock structures of tectonic orlgln
seem to be due to displacement by folding, though some, such as _
Parrett Mountain and the highlands south of Gales Creek, owe their
position largely to displacement along fault fractures.

- of the minor structures, both folds and faults are known to be
present. The earth stresses that produced the major structures
undoubtedly produced many minor displacem~nts, only a small part of

whlch can be dellneated with present informatlon.
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Some steplike displacements are present in the bedrock below the
valley fill and the known ones axre shown on ‘the bedrock contour map

(pl. 5). Particularly significant among these are the one that trends
east=west just north of Farmington and seems to form the northern limit
of an area of flowing wells, and the one that trends generally northward
through well 1/1W-27C1 just west of Progress. Such a bedrock displace=~
ment apparently oceurs. between wells 1/1W-33P1 and =P2 located in the
depression that separates Bull Mountain from Cooper Mountain., Many of
those sharp changes»in the level of the bedrock surface may be due to
close folding but some are known to be fault fractures such as the zone
penetrated by well -1/1W-27C1,
Effects of Tectonic Structures on
the Ground-Water Resources

The sand aqulfers of the upper part of the valley~f111 dep051ts
and those of the alluvial materials lie essentlally horlzontal and are
not dlrectly affected by tectonic structures. Hawever, tectonlc ‘
structures do largely control the avallabillty of ground water in the
Columbla Rlver basalt, which is the main bedrock aquifer in the
Tualatln Valley. Whether the basalt is within economic reach beneath
the valley plains or whether it stands 80 hlgh above the Water table in
the uplands that all but meagre pockets of perched water are dralned
out is determined by its position in the tectonic structures. This
deformation has caused many of the enigmatic features found by those
seeking development of ground water from the Columbia River basalt.
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The'aeeessibility of the porous sones 1A ‘the basalt to be
recherged'hy'fresh water may'be'lerge1§;60ﬁ¥%6£1e&’Sﬁ*ihe‘teétehic'~“f"
'etructures. The best situation for recharge to those porous zones -
may oceur ‘beneath the gravelly beds of streams flawing aerose the -
'beveied edges of the basalt layers, while the worst situation is
probably in the flat-lying basalt deeply covered by impervious beds
of valley fill, Some areas of good rechenge ey be ‘on the margins of -
the Tualatin‘Valley plaing while eome ‘of the worst may be in the
synclines buried deep beneath the cent'ral part of the vélley plains.

As a result of the layered arrangement and the' irregular continuity
of the porous zones in the baealt, progressive decliné in'the volume of
water transmission can be expected away ‘from the points of recharge e
of fresh water. However, well sites down the aip from, ind ‘relatively
near, the points of recharge may be advantegeoue for sustained large
yields of water from the basalt. S ' SR
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In other investigations it has been found that lines of severe
flexure~-both of tight folding and of faulting~-may be barriers to
the ‘lateral trensmission of ground water in the basalt (Newcomb, 1951).
In some situations such barriers may . be responsible for the hlgh 1evels
of the ground water found on the up-dip side (example, well 1/2W-31Cl)
and the nearby lower levels on the down-dip 31de of a fault (example,
well 1/2W-1941), Locally, parts of some fault zones in the basalt
may fail to create barriers; their broken zones may be open networks
of fractured rock rather than comminuted gouge. Under uhlB condition
the fault zone may in part be a vertical paséage £or the g:ound Water
- in the basalt, Such porous parts of the fault‘zones méy éerfe as
-vertical discharge routes from the basalt to the overlying alluvial
materials or to the surface. leew1se, porous parts of fault zones
may- alloy water of poor quality to rise from the older rocks that -
underlie the basalt. Such may have been the situatlon in the porous

zone, carrying saline water, penetrated by well 1/IW-2701.
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Gamma-Ray Logs as Stratigraphic and §tructural Indicatorg

Some gamma radiation is emltted during the- decomposition of -
certain minerals that are present in minute ‘quantitiés within all™
earth materials. The amount of gamma radiatior varies .slightly with
each bed and layer but generally is greatest in the sedimentary
materials and least in the basaltic lava rocks.

Gamma-ray logs of four wells in the Tualatin Valley are “included
in this report (pls. 13, 1L, and 15). A significant stratigraphic =
feature, shown by these logs, is the contact betweeri the valley-£ill -
deposits and the weathered zone of the Columbia River basalt. This
contact is difflcnlt for the well driller to detact ‘because the |
weathered basalt reacts to the drill like a clayey 'silt.  The point.
indicated on the logs as the “top of fresh Columbia River basalt! ‘ig
taken from the drillers' records. It can be ‘Seén that 1ittle or no:
difference in gamma radiation exists at the transition betiweeén the -
weathered and the fresh Columbia River basalt.

The gamma-ray log of well 1N/1W-21Ll (pl. 1L} indicates that
there is little or no weathering of the Boring lava at that

location.
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The' curves typical of ‘the gamma rediation’ are shown with the
separate rock zZones d351gnated on the _eurves. . Theze 1s a strlklng
51milar1 by between the curves for the bottom part of the Tertlary and
ﬂuaternary valley flll, undlfferentiated (QTsa) in weJls 1N/IW-28P2
and 1/1W%2hD3, which are. 5. miles apart. '

The use cf gamma-ray 1ogs to a881st in the ~a‘oeral correlation
of . s»rata and in the proper de81gn and englneerlng of wells is Just
beglnning. As more data are obtained, this process may become a very
useful tool in the proper de81gn and construrtlon of Water wells S
in the Tualatmn Valleyo,_

Another 1nstrument which mdy have exten51ve eppelcatlon in mapplng
the bedrock surface, ;s the sonic depth indlcator. This 1nstrument,
now in its development stage, mey, in the future, make possible |
the economlc and accurate mapplng of the Columbla Rlve‘ basalt in

depth bepeethlthe valley'floor and‘s+cpes._
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GROUND-WATER-. - . ,

Generai I-hrﬁroiégic F‘eatufe‘é' |

-

Beneath a given level;, not far below the surface of the valley . -
floor, all the materials.of the outer part.of the earth!s crust are -
saturated with water, The upper surface of this water<saturated zone
of the earth is calléd thé water table except where that surfaee is
formed by an. impérmeable body. . The water in the rocks below that - .
water table is said to occur under water-table conditions and is--called

-unconfined ground water. Despite the uniform saturation below:the
water table, only certaifi parts of some. rock units. have sufficiently.
"large pores . and interconnections to be of economic importance as -
aquifers; 'Groind water in the Tualatin Valley. chiefly occurs under - .
water-table conditions. In some places, extensive.layers of rock in -
the zone of saturation con;ist of t._ight, nontransmissive materials
uhose lateral extent is sufficient to deny reédy passage upward of

the ground -water beloirs This ground water is under a hydrostatic
pressure. generally about equivalent to the altitude.of the water table
a short -distance away. . Where: that confining stratum is perforated and
the aquifer below. is. tapped by a well, the ground water vises to-an - -
altitude equal to the hydrostatic pressure in the aquifer. Such.. .

- ground water is said. to be confined, .or artesian.. Some confined water
exists in the Tualatin. Valley as described in the sections below, . .

[fh‘e ‘reader.may :note that hydrologists in general, as well, as those of

" the Geological Survey, use.the word "artesian" to mean any confined -

-ground -water, “-Some dictionaries use the older definition.of "artesian®

water as ground water that flows at the land surfacej .o
s SRS S Unpublished records
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In other localities, layers or zones'of non-water-bearing material
cause the infiltrated water to be he}d up gbove'the regional water table.
Such water is in fact a small area of local éétﬁigiion and is called
"perched" ground water, At many places in the higher parts of the
Tualatin Valley, perched ground water occurs as described in -
the ‘sections below.

‘The'nigin factors that determine the availability:of ground water
and the 1ises that can be made of this resource are: (1) the type of -
~occurrence--unconfined, confined, or.perched, (2) the rock materials :
in which the: ghound water exists, (3) the manner and place of reeharge,
(L) the characteristics of movement or transmission: thiough. the rock
materials, -(5) the:place of discharge-~either natural (springs and seéps)
or artificial (wells)y and. (6) the chemical and physical:.changes’ ‘.- :

brought” about by the passage underground.
Unconfined Ground Water

‘Throughout the greater part of the principal wvalley pldiny the .-
ground water; in both the valley f£ill and the underlying older rocks,:
rises ‘in wells to &-uniform level, the water table. The water tabie :
lies rather ¢lose beneath the main valley plain and slopes generally’
toward ‘the Tualatin River and its tributaries at a rate about in
“conformity with the land surface,  Beneath the hill and mountain slopes
around the margins of the valley and beneath the Cooper Mountain-Bull
Mountain hill land, the level of the water table is continuous with
the level of the water table beneath the valley floor. It is a level of
' saturation that cuts across boundaries and geologic units of different
lithology.
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The unconfined g*ound water is tapped by several thousand wells,
of which many representative examples are ln.s’ced in the tables and
for which some observed water-level: records are shown graphically
‘on plates 20 to LS. P A
" The water tablé fluchuates in- coni‘ormity with the anmual rainfall
‘éyclé. ~ The charts (such as pls, 25 and-37) show that.the ‘shallofer :
’wel'ls of the valley f£ill ﬁa{p-"wéte: whose -level fluctuates through a
range of as much as 15 61 20 feet. Apparently the. recharge during the
‘months of heavy rainfall 18 so great that it fills ail the available
pore space of the valley fill deposits nearly to. the lénd surface. The
water tapped by deeper wells in the valley fill is partly confined -and
its lévels do not ‘show o ‘great an annusl fluctuation; . their total

range being from 5to 10 feet per year (see graphs on'pls: 26 and 29).
. Confined Ground Water

Some of the deepér strata of the valley f£ill and the Columbia: River
basalt at depth beneath: thé valley fill contain ground water that rises
in wells above the level of the water table in their respective-
localities. In general," the wells tapping the .confined water with the
greatest pressure head above the water table are around the sides -of
the %alley floor. Several of these wells flow in dtstricts.such as
Cedar Mill, North Plains, Helvetia, Kansas City, Farmington, and Mulloy
(on the Willamette slope south and outside the  Tualatin Valley proper).
The well with the greatest confined water pressure is probably the
Hartung well (1N/W-28L1) or the Gentiw2ll (LN/LWw-15Cl). Those wells
have a pre;sure;head of about 50 feet above land surface.
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Perched Ground Water

‘Bensath the élobeé”and'ﬁﬁlands‘arbﬁnd~thefmargins.of'the valley,

ground water in relatively small quantities occurs above the regional

water table. ~Ground wabér percolating dowmvard toward the water table

in places encounters impermeable layers, or "traps", which impede its

tfavéi'ahé ﬁrddﬁbé feléfively small saturated gzones above the. regional

water table, Such perched water lies upon impermesble layers in the

soil zones aﬁd.upon.high;iying masses of the valley-=fill deposits,  as

well ééxﬁbon“impermeébie‘iayerS‘of'the Columbia River basalt and the

‘Eéoﬁbmibally,'thése‘poékets of perched water are. especially -

"impbéﬁaﬁf fof*sﬁstaéning household supplies in areas where the water

table lies at great depth beneath the surface or lies in impermeable

materlals from which water of good quality cannot be extracted,

" Places Like Petss 1 Mountain, Portland Hills, Chehalem Mountains, and

a the north slope of the valley (north of Helvetia and North Plains)

are chaiactérizéd'by many perched-water bodies. Many small.seeps and

sprihgs in‘the-chehélem'Mouﬁtains that provide“household,ware;‘arei

‘outlets for perched water bodies, Ground water in the base:of. the

Boring lava (such as that tapped by well 1/1-31C1). and in the.isolated

porous streaks of the Columbia River basalt (such as that tapped by

well 2/1-31P1) is perched ground water developed for household supply.
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~'In some ¢ircumstances;  perched ground water can occur in a.
sémiconfined or corfined ‘condition.  Where the perched water. has
filled a porous zone below-a local inclined confining layer, the :
eonditions of confined ‘water are met in the lower.end of that water
body ‘even though the.whsle of the ground-water body is perched above.
the regional watér table,  Such is probably the wituation in wells -
»Like IN/2W-3Kl. " .

. The Principal Aqnifers o :. -

‘Th addition to being described according to the hydraulic -
conditions under which it occurs, ground water:may be described - - -

according t6 the geologic units in which it is found. .~ -:I. « .-
| Valley Fill

" iU Ag deséribed previously under Geology, the unconsolidated
-materials that £i1l the Tualatin Valley structural syncline and lie :
“below the Present land surface are largely fine grained and compact,
consisting mainly of clay, silt, and fine sand,.. Thin heds of fine. .
and very fine, well-sorted sand occur in the upper 300 to LOO feet

of the valley fill throughout much of the valley area.
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Beneath the wéstern part-of the valley floor, -thefe are areas
where the sand beds, and ever-a féw beds having granular gravel, form
an ‘uncommonly ‘iarge part of the valley:fill material. Beneath the" -
surface in an area of several square miles centered around Hillsboro,
sand beds are present at depths-of about 4O,+100; 200, and.300 feet.
Not all are present beneath any one spot, but each is ehcountered in.
enough wells to indicate its presence beneath a fairly widespread area.
Those sand beds supply most\df £he‘§a£ér nﬁw derived by wells in this
area. From the number of producing wells in the LiO-foot sand, that
sand zone 4§ inferred to bé relatively widespread &nd continuous

throughout the Hillsboro area. ‘Some of the other sand.beds may

- subsequently be established as continuous sheetlike occurrences but

at the present time this can only be inferred.

4'sand and granular gravel bed oééurs in limited extent at about
95 'fest 1r depth beneath the north ard east edges ‘of .Beaverton ‘but <is
fot penetrated by wells in the St. Marys district, a mile to.the west.
weiisil/iwéléﬁl”énd ~22F1 tapped water in that stratum, which contains

some black volcanic lapilli, BB-sized volcanic ejecta.
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In the extension of ancestral Gales Crsek.through the Forest
Grove district, a number -of.gravel .layers occur. . Some of those
gravel layers may be followed in successive wells through Forest .
Grove and east nearly. to:Hillsboro, where.they seem to aline with
sand zones. - Those gravel. beds 113.gt,dep;hg}qf“abgnt‘Sotﬁeey_ip:Gales
Creek valley (well 1/LwW-2H1) and at greater depths to the east, being
about 100 feet desp at Forest Grove, Tﬂéyjﬁﬁ&oubtedly represent
gravel trains deposited in the valley fill by ancestral Gales Creek.

. - Aside from the.gravels beneath Forest Grove, and possibly the
move- extensive sand zgnes: beneath the Hillsboro area,. the beds.of
fine sand that serve as water-tearing strata to wells in theAvallqy_
£i1l cannot now be related to sources or to:definite stratigraphic.
positions; in-the valley fill. The fine sand beds seem to represent
deposition by jneyﬁhiﬁting:anﬁ,vagrant,puryents,pﬁba,}akg,land,tpey'
‘ocour ab. irregular: and unrelated places and positions wi@hin,&pe-g;eat
_:The-btulk of the valley fill lies below the level. of the water
table and .most of the ground water therein is unconfined. However,
- canfined -ground water occurs at a few places in the val_l!.ey ﬁ.,]:l.‘ Mgny
of the:finersand strate buried under clay and silt layers in the yglley
fill: cgrry-water that is undg:.g,small‘cogiinigg pressure.. . When ;yese
~strata-are;penetrat§d'by<wells,;the‘watqr.:ises.§ligh@1y,ab9ve the

local water table -and in-the low areas may even flow at the surface.
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The part of the valley fill that lies relatively high along the
west side of thé Portland Hills; and is shown ofi’the geologic 'map as
the Troutdale formation, contains ground water'in a few gravelly or
sandy'mémbefs'aﬁd ih;é‘position that definitely is perched above the
regional ground-water level (see wells LN/IW-23NL and -26EL).

Columbia River Basalt

'The Columbia Rivér basalt i5 a series of individual lavafiows-
which, 3 a stratigraphic unit, lies at depth beneath thé valley plain
an&iéfoﬁé out ofi the adjacent’ slopes and hills, Betweén some of the
successive flows is a Zone of breccia, "dinders" or broken rock
generally porous enough to' permit the accumulation and movement of "
watér: Tt 'ts in these irterflow zohes that the main percolation -of
ground water takes place in the Columbia River basalt: Cracks and
fissures in the dense part of the flow ‘may ‘contain some ground water
."éhdzglsé,liﬁﬂa fei places, may act as passages for watér moving
vertically between interflow zones; but usually those cracks and
joiﬁté within the centers of individual lava flows fail to supply
nmuch water to wells. Any particular interflow zone, even one that is
highly permeable, may’contaiﬂ isolated sections of pockets of
impermeable material. For this reason, even wells drilled close

together in many instances may obtain water from different interflow

gones and may have slightly different static water levels.
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Water-table conditions (water ‘in well does not rise above level
where encountered) in the Columbia River-basalt are limited to areas
such as Cooper lMountain; Bull Mountain, and some of the higher
elevations along the margins of the valley. Well 1/1W-3CLl illustrates
these conditions. It was drilled almost on the summit of Sooper Mountain
and first encountered water at the regional water table; -about 200 feet
in altitude. . dany similar wells-in this area and ‘the Bull Mountain
area were: also reported- to have static water -levels at about that
altitude (table.l)s: - - N B T T S WU

Confined: ground- water in the Columbia River basalt occurs mostly
under a pressure head equal to the altitude of the ‘régional whter
table... Therefore, wells tapping the Columbia Rivéesr'basalt below the
valley -fill:in.most areas have a static water level thatistands dt "
about the level of the valley floor. Wells of -this typé abe'found
throughont most sections of the valley. Examples of a few:such wells
are the north well of the city of Beaverton, (L/IW-~11Ll), é¢ity wells
(1N/3W-1K1: and -K2) of North Plains, the Al Peters well (IN/3W-8EL),
and the S. R. Rotchstrom well (2/2W~6DL). = 4 * AR
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Only a few wells have been drilled into the Golumbia. River basalt
where it:occurs 1,000 féet or more below.the vialley floor., Two of -
these, the Birdseye Cannery well (1N/3W-36R3) and the Oregon Nursery

‘Cos-well: (LN/2W-3L4H1), were abandoned after penetrating less than

- .200 -feetof basalt. The 'authors believe this penetration was not enough

- for’ a'good .test of the water~bearing properties of the Columbia River
basalt. - Thé latest deep well (1/1W-17A1) for St Mary's Catholié school,
near- Beaverton, encountered the basalt after penetrating. l,170 feeti of
valley fill. That well produced 115 gpm with a drawdown of 200:.feet.

The :water=producing section of the basalt in this well lies 1,274

to 1,507 feet below the surface.

" Along the margins of the valley are small areas whereiniperched.
artesian water occurs in wells penetrating the Columbia-Rivér:basalt,
The water in these wells stands a considerable height above the - .-
regional ‘water table. Such wells occur in the Portland-fills, the -
Helvetia area,-and in the. vicinity of Kansas City. Partial - -
stratigraphic traps, wherein some. of the interflow zones within the'.
basalt have become thin or pinched out, is the most probable cause:for
these occurrences of perched artesian water. Structural displacement
(through faulting or sharp folding) of the basalt, in such manner as
to cause some of the permeable interflow zones to lie opposite
impermeable zones, is another possible cause of this condition and may
be present in some places, Examples of such wells are the Lindow Bros.
well (1N/1W-28El) north of Cedar Mill, the Nussbaumer well (1NN/2w-3K1)
in Helvetia, and the Goff well (1N/LW-23Rl) south of Kansas City.
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At present, most of the wéilsvdﬁtéihing water from the Columbia
River basalt penetrate about 200 feet. of the rock strata. Exceptions
to this are found mainly in the Farmington and Cooper Mountain areas,
where a few wells, such as the one drilled by M:.lAsbah;'(l/ZW-3lC}),
had to be drilled through about L50 feet of the basalt before obtaining
an ample supply. of water. . The large-capacity wells in the Farmington
area, obtain: most of their water by penetrating about, 300-to LOO feet .
of rock. ?hq,Sghgl}berger‘welL (1/2W%29P1),qknqwn as;$he "old Dalby.;
well". penstrated approximately 300 fest of rock before oblaining a.
flow of about ;?Q~gpm. Mr. Schallberger reported that a.centrifugal
pump..of. 600~gpm capacity did mot bresk suction. On-the south side of.
Gooper Mountain,. the Bierly Bros. well (2/2W-1J1) penstrated, gbout 350
feeﬁzog_CoLumb;a;Riyer basalt before reaching an aquifer that will .
produce gbout. 600 gpm. . . S 4 _

An aquifer test. on this well (2/2W-1J1) gave a coefficient of
transmigsibility of. 23,000 gpd/ft for the Columbia River basalt in that
vicinity. The coefficient.of trahsmissibility is defined as the number
of gallons of water per day that will pass through a vertical section
of the:aqpiier;l foot.wide with. a hydreulic graq;ent of 100 percent .

at the prevailing water temperature (Theis, C. V., 1935).
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Boring Lava

As, shown on. the geplogic map (pl. L), the Boring lava covers.
large portions of the eastern slopes and.uplaﬁdsAof the Tualatin -
Valley. The Boring lava is similar in many respects to. the Columbia
. River basalt although the Boring lava lacks the larger interflow. - ..
zones .present in the older rock. Because most of the Boring lava lies
on slopes and ‘uplands above 200 feet in altitude, the greater part...
lies aboyve :the regional water table. This elevated positien and.the .
fact that only small interflow zones, if any, exist in the-Boring lava
give ituonly limited importance as an aquifer.  In places.the Boring-
lava containg small.-amounts of pershed (both-corifined: aid.unconiined)
'groundAwatenr:,wgl;s*tapping perched water are l/1f29Nljll/l~30§l,'and
-31Gk, all near:Mount.Sylvania. Perched and confined ground water
within the Boring lava north of Cedar Mill is tapped by a few wells, .
such.ag well 1N/1W-3LD2, that produce enough water to supply .a -

- househpld. . One.well; 1N/1W-21J1, tapping the Boring lava-is at ap .,

- altitude low enough to allow the water to flow at the surface. . -These
confined and perched bodies of water in the Boring lava, as.in ‘the - .
Columbia River basalt, are.probably caused by stratigraphig.traps.. - .
However, these water-filled layers have less continuity, -as indicated
by the existing wells, than the water-bearing zones in the older basalt.
Because of this limited continuity, it is difficult to predict, with
any degree of accuracy, at what level ground water will stand if

encountered in the younger lava.
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Underlying: the Boring lave:in most places:is the Troutdale
formation=--a series of interstratified gravel, sand, and clay beds
(see section on Geology). At thevcgﬂlact between these two formations,
some -ground water is encountered at a few places. Wells,: such as
1N/1Wr26El,;tapping these perched aquifers produce,. on the average,
enough water for one domicile.. . .. =~ . _.

.. Two_large &prings north of Beaverton, known as Johnson Spring - - .
(1/1W-3E1) .and Wessinger Spring (1/1W-10H1), flow either directly -
from the Boring lava or from its contact with:the Troutdalé formation.
These two springs,:the largest from the Boring lava, each had a .
discharge: of about 340 gpm on April L, 1951..

I
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"Recharge and Discharge of the Ground Water -

B RIS E T S SN
s, -v ' .. . Recharge

.Thévﬁeéd§dg of the water levels in wells show that the ground-
water>ié§;ls rise as the precipltatlon becomes greater during November
and December, contlnue at a high level during the rainy w1nter months,
and decllne in conformance with the diminishing ralnfall and lncreased
evapo*atlon and transpiratlon during the spring and sumer months (see
pls. 20 to hS) The ground-water levels in most wells ‘reach thelr a
annual low range in the sunmer and their lowest p01nt in Septembnr or
October of each year. The levels of the unconfined grSﬁhd‘watér'
beneath the valley floor are especially remarkable in their synchronous
agreement with the annual rainfall cycle. There is little lag between
the time of the increase and decrease in rainfall and the corresponding
response in the levels of the unconfined ground water. Such
correlation strongly indicates that the source of the unconfined
ground water in most parts of the Tualatin Valley is from the

precipitation that has percolated downward in the immediate vicinity.
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The confined water in the Columbia River basalt, and possibly

%hat* ena :bhe deeﬁei* ~pa§té<»ofvthe wn" aeoﬁéatea deposit§9 peeebm:as
1atera11y in the direction of the hydraullc gradient f om recharge
areas along the margins of the valley. The levels of thie ‘confined
water, in the wells obae*ved, is shown to fluctuate 1n conformity with
the preclplbatzon (see pls. 2 31, h2, and othere) The recharge
to thla confined water may accrue directly to a water table at some
dlstance from the observed wells and cause the water level to rise
in the observed wells by pressare dlstribution.' Probably a main
soarce of recharge to the deeper sand aquifere is from water in
the unconfined zone leaklng through the clay and silt aquicludes
between the aquifers. 4 ' S '

Well 1N/3W-13F3 probably taps water of this type, although part
of the annual fluctuation (see pl. 26) may be caused by the loading
and unloading of the aquiclude with water in the unconfined zone.

The weter levels observed in wells tapping perched water (see
pls. 29 and L2) show the same general type of rise and fall in
agreement with the annual cycle of precipitation.

As previously described under Geology, the slopes and uplands
at the north and west sides of the basin are composed of rocks that
are largely impermeable., Such a condition precludes the transfer of
significant amounts of ground water to the valley from those directions
and also renders improbable the interbasin transfer of grcund water

into or out of the Tualatin Valley.

Unpublished records
subject to revision



62

The soils, the valley-fill deposits, the Boring lava, the

Columbia River:basalt and parts of the Troutdale formation.are

- the main rock units that are sufficiently permeable to permit

recharge to the ground water. , Direct recharge to. the valley fill

apparently -comes from precipitation and also from runoff across

.the valley floor. The lava rocks and Troutdale formation are.

recharged by precipitation where those rocksqare_ngar‘the_gurface_
in. the slopes around the edges of the valley. A large part of .
the precipitation runs.off the slopes and uplands andwthe,reqhgrgé
to the lava rocks and the Troutdale formation is ap?argp@ly{only“

a small part of the precipitation.
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. . Much of the precipitation that falls on the valley floor infiltrates
to the water table. After.the first rains restors the sumer-depleted
m°15???§,°09t§2t,9f'??3 soils, subsequent rain percolates beneath the
valley floor until the water teble has risen to 2 point high enough
that its hydrag;;g ggﬁ@}gp} toward the nearest surface drainage produces
a rate of lsteral percolation squal o the Tate of reshergs, or,high
enogghx;hgp,ppg;yatg%:tgb;g‘reache§ or approximates the land surface

-8na. Tunoff ensues,. By comparison of the rainfall records st Forest.
Groye (Vs $, Yeather Dureau) vith the water level. given by plate. 25,
it is apparent that 22,37 inches of rain during October,. November, and
De°99b3¥”?§ 1951 goiggided,with a rise.of about;25 feet. in well 1N/3wW-

;. BFL and.about 17 feet in well 1N/2W-35E1. Also the.levels.show that

the water table did not rise. further during the ensuing 3.months, when
an .additional 16.79 inches of rain fell, but declined thereafter during

the spring and summer months to the level of the previous.summer, .

.Because the.average evaporation from open water bodies (pl. 7) is

a total of gnly‘ZgB;%gchgs for the months October, November, and December,
the.p;apgpixgt%gg}ggyld@hardly have exceeded_ﬁhe evapgrationg and well
lN/}@:QEl_;gfpg;tipulgyj;ies in a flat area where little or.no.runoff
oggu;g.QQr;qgiﬁﬁgnfgli_months, it may’beAassumgdxthaﬁ'a minimum of 16
inches of rainfall produced the 25-foot(rise;in the:wapg;LLevel_g;ggd
above. Such a rise with that amount of water would indicate an effective
porosity of 5.3 percent in this zone of water~level rise, The average

annual fluctuation during 1951 and 1952 measured in 12 valley-floor
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- wells tapping unconfined water-in the valley?fillg(inciudéd,on,pls.

- 25 to l1) .was 17.7 feet. With 5.3 percent effective ‘porosity the ..

"average fluctuation indicates that an average of about 1l inches . .

of water was recharged to the unconfined ground water in the?valiey'

‘.fill during the 3-month period October-December, 1951. -.The water~.:

level ‘records also show that the water table .approximately reached
the surface.at some of the wells and indicate that the opportunity
for precipitation.to‘ﬁercolate into ground-water storage was denied: to
part.of the precipitation that fell on the valley~plain in the 3- -
month period -January to March of that winter..

. . The means by which recharge reaches the unconfined water in
thr-basalt-beneath the Cooper Mountain~Bull Mountain upland is: uncertain,
The water table is roughly continuous with that beneath the valley

: floor on both sides of the upland and the water is. of goed quality-
though saline water is present at places in the upper part of the
basalt in the synclinal troughs to the north and south of the upland.

-Thus, : the quality of the water beneath the upland indicates that

- either some recharge must percolate vertically through-bhe basalt. -

- beneath the upland or the water of good quality was present. before !

the saline water entered the basalt in the synclinal areas:morth-and

south of Cooper and Bull Mountains.
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" ‘Dischargs

. - Some of the precipitation that percolates intc the soil on the
upland slopes is discharged to. the surface in small seeps and springs
that abound at, the base of the seil in ravines and other irregularities
of;the;uplgnd surfaces. .Small and moderate-sized‘(upwto_lOQHSPm);
springs occur-where ravines and escarpments cut across perched or
unconfined water in the porous zones of the lava rocks and the.
Troutdale, formation. The prominent line of springs (one of which is
spring 2/3W-LK1) at the base of the Columbia River basalt im the .. .
esﬁarpmentzofathe,Chehalem.Mountains east of Gaston is_.of this %ype.
Many of the small upland creeks, such as Tryon (north: of -Oswego) and.
Chicken Creeks, are fed during the summer months by this type. of = -
ground-water discharge. . .- - , y o :

The ground water in.the Boring lava is largely perched ebove. . .-
the level of the water. table, but substential springs (see springs .
1/1W-3El, and 10HL in table 3) flow from the lower ends of the most
westerly extensions of the Boring lava. .Apparently the 1avg.has.;
extended down former valleys in at least these two points below the -
altitude of the water table. The long points of lava apparently serve
as drains for the ground water in the Boring lava as well as the .
unconfined water in the adjacent unconsolidated deposits. Small.
springs flow from the perched water in the Boring lava in the »
ravines and small creeks along the west slope of the Portland Hills.
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The ground water which percolates through the aquifers of the
Columbia River basalt toward the central part of the basin presumably
has outlets to the surface; as its piezometric surface, 4in most places,

is.close to the level of -the water table. Possibly the ground water

' passes from the basalt to the more porous zones of the overlying

unconsolidated deposits or to the surface streans or to both through-
vertical ‘fractures like that encounteved by well 1/1W-27CLi

Along the east side of the valley the piezometric surface of the
ground watér in the Columbia River basalt sbands at about 200 feet °
altitude in the wells near Lake Grove, 185 feét just west of Sylvan, -
and-215 feet just east of Bethany. Just east of the Portland Hills :
the water lévél in the basalt stands at about LO feet altitude in-
the eastern.wells cf Oswego, and at 19 feet and 'L foot altitude in
the wells of £he Equitable Building in downtown Portland and the
Pensylvania Salt Company at St.. Johns, respectively, outside the
Tualatin Basin. This drop .of 160t feet in the altitude of the water
in the basalt coincides with the anticlinal axis of the ridge.” Though
the sub-basalt shale must be raised up high enough to form a dam above
200 feet in altitude beneath the higher parts of this anticline, the
low sags undoubtedly contain routes for passage of the grcund water
across this structural divide and out of the Tualatin Basin, A similar
opportunity for the escape of soﬁe ground water through the basalt may
exist in the low ridge along the south side of the Tualatin Basin.

between Parrett Mountain and Petes Mountain.
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The water recharged during thé Winter months of each year to the
unconsolidated deposits underlying the valley plains is discharged
principally bxal§§9:§; pe:gg;atignxtofthe st:eam§. Dlscha ’ge. by
evaporation from the land surfage (as capillary draft) and by ﬁ.‘?-.., |
trancpiration of plants is a ninor, though possibly significant,
smount, of water,. A large part of the valley plain is tilled or planted
to argps. that dq;npt.gmawklgrgesgmpunts'offwatgr,from the zone of_(l
saturation,. :The summeriime base water level observed in.most wells
s practically. equivalent. Yo the altitude of the nearby 1oca1 stream
- drainage. -Usually-in.July the base level is reached,-and the average
11-dnches. of fall and-early winter recharge,:as well as the lesser .
but unknown amounts of winter and_Spring_:echargg,_by_tbgnﬁméstlhgyg
- Jbeen digcharged to.the local streams. |

" USE OF WATER

.. Use_of Ground Water. .

:Tﬁé‘ﬁéihciﬁaiﬁﬁéeé bf‘groﬁhd water in fhe'valley‘afe divided into
four main divisions, namely (1) irrigation, (2)'ﬁéblic;7t3)'dbmestié,
and (L) industrial supply. These divisions, listed in order of theéir

magnitude, show the relative volumes of the grounddwater reésources

that are placed at the direct setvice of the valley residents, -
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" Irrigation

Most of the water is used to irrigate dairy pasture and other
fleld crops, but the irrlgatlon of vegetables and be“ries for fresh

market produce and ‘the froz en~food-proce551ng plants is comlng into

maaor 1mportance. ThlS latter use undoabtedly w111 1ncrease as more

suocessful 1rr1gatlon wells are constructed in the valleyhfill

erlals. ThlS water is applied exclusively by means of sprlnkler
systems0 Of those farms on which 1rrigation with ground water is .'
praoticed the number of acres ir rlgated by'wells ranges from about l
acre to about 50 acres per farma Of 75 farms 1rrigating 3 acres or more
in 1953, the average irrigated area wo.s about 15 acres. Aboutlloovf
acres of a large golf course is lrrlgated from 2 wells. R

In 1953 an estimated 1,125 acres were irrlgated With ground water

in the Tualatin Valley. That figure includes all the farms on which
an acre or more was irrlgated. Irrlgatlon experts agree that the
average amount of irrigatlon water requlred for most crops in this

area’is about 18 inches pér growing season. - That amount of ifrrigation

“approximately doubles the yiéld of field and row crops and gives

much greater increase in pasture.

From the acreage and the water‘auty'per year, the total withdrawal
of ground water for irrigation during 1953 is estimated to be nearly
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